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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S107modiﬁcation program (Table 1). This was associated with an average 6.7
degree increase in self-selected toe-out angle (p < 0.001) and 10%
reduction in the late stance KAM (p ¼ 0.04). Participants reported that
difﬁculty in achieving the desired toe-out angle signiﬁcantly decreased
over the course of the program. Joint discomfort was reported by ﬁve
participants (33%) in the hip or knee joints, though none lasted longer
than two weeks.
Conclusion: Results from the current study provide preliminary evi-
dence as to the beneﬁts of toe-out gait modiﬁcation training in indi-
viduals with medial knee OA. Speciﬁcally, these ﬁndings suggest that
gait modiﬁcation can signiﬁcantly improve clinical and biomechanical
outcomes relevant to medial compartment knee OA. This study also
showed that gait modiﬁcation can be successfully delivered with min-
imal difﬁculty or consequences to other lower limb joints. Future
research utilizing more participants and a control group are now nee-
ded to best understand the biomechanical and clinical changes fol-
lowing toe-out gait modiﬁcation.Table 1
Mean (SD) outcome measures
Baseline
(Week 0)
Follow-up
(Week 11)
p-value
Biomechanical outcomes
Self-selected toe-out angle (o) 4.75 (6.59) 11.41 (6.46) * <0.001
Early stance peak KAM (%BW*ht) 3.45 (0.82) 3.17 (0.72) 0.12
Late stance peak KAM (%BW*ht) 2.87 (0.92) 2.63 (0.84) * 0.04
KAM impulse (%BW*ht*sec) 1.33 (0.29) 1.24 (0.34) 0.20
Clinical outcomes
WOMAC pain subscale (0-20) 7.4 (3.4) 5.3 (2.9) * 0.02
WOMAC total score (0-96) 36.9 (14.8) 26.4 (13.5) * 0.02
NRS pain (0-10) 4.5 (1.7) 2.6 (1.8) * <0.001
*Indicates signiﬁcant difference (p < 0.05).167
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Purpose: The total knee arthroplasty (TKA) is performed for the purpose
of pain reduction and functional improvement for patients with knee
osteoarthritis. TKA patients have demonstrated reduced walking velocity
and stride length during walking. This performance deﬁcit may emanate
from impairedbalance control resulting fromchanges inmuscle activity. It
was reported that patients with ankle instability showed muscle activa-
tion patterns different from healthy subjects and that muscle activation
patterns of the asymptomatic leg changed than the symptomatic side in
patients with patellofemoral pain. However, none of the studies inves-
tigated muscle activation patterns of TKA patients during the postural
control task. The purpose of this study was to examine the muscle acti-
vation patterns of the TKA patients during task of transition from double
leg standing position to single leg standing position.
Methods: Ten subjects (two men, eight women, mean age 68.9  6.0
years) that four weeks passed after TKA and ten healthy, age-matched
control participants (healty group: one man, nine women, mean age
68.0  5.7 years) participated in this study. Each participant provided
informed consent to the potential risks associated with their partic-
ipation. Subjects performed a transition task from double leg standing
position to single leg standing position after a beep sound from a
electromyograph (EMG) immediately, and surface EMG signals were
recorded using a 8-channel electrode system (Myosystem 1400) at the
time. The baseline EMG was calculated by averaging the EMG activity
for :100ms interval in a resting position. The onset of EMG activity of
each muscle was determined when the EMG amplitude exceeded two
standard deviations of the baseline level from a beep sound time. EMG
signals of the following muscles were recorded at the both legs in TKA
patients and at the dominant leg in control subjects: gluteus maximus,gluteusmedius, adductor longus, vastus lateralis, biceps femoris, tibialis
anterior and lateral gastrocnemius. Also, Foot switches were attached to
the sole of the lower limbs which made elevation done and measured
the motor reaction time when a foot left the ﬂoor. All date were ana-
lyzed for the supporting leg only and were averaged across three trials.
Two-way analysis of variance was used to compare the onset of muscle
activity between groups and compare the onset of muscle activity of
each muscle with the motor reaction time in each group. We used the
Bonferroni method as an adjustment of the multiple comparisons. The
level of signiﬁcance was set at 0.05.
Results: In the comparison between groups, the onset of muscle activity
of the vastus lateralis was signiﬁcantly later in the operation side (0.76
 0.36s) and the non-operation side (0.77  0.47s) than the healthy
group (0.44  0.12s). There was no signiﬁcant difference between
groups in other muscle activity onset. In the comparison in each group,
the entire onset of muscle activity except the vastus lateralis was sig-
niﬁcantly earlier than the motor reaction time in the operation side of
the TKA subjects. The onset of muscle activity of gluteus medius,
adductor longus and the tibialis anterior were signiﬁcantly earlier than
the motor reaction time in the non-operation side. In the healthy group,
onset of muscle activity of gluteus medius muscle, adductor longus,
vastus lateralis, biceps femoris and the tibialis anterior were sig-
niﬁcantly earlier than the motor reaction time.
Conclusions: The results of this study showed that the onset of muscle
activity of the vastus lateralis in the operation side and the non-oper-
ation side of TKA subjects was later than the healthy group. Also, the
muscle that the onset of muscle activity was earlier than the motor
reaction timewas different from the healthy group in the operation side
and the non-operation side of TKA subjects. Horak et al described that
the subjects used the posture control strategy due to the hip joint as
compensation, when they reduced the somatosensory of the ankle of
subjects. We suggest that the TKA patients may use the muscle acti-
vation patterns different from a healthy subject compensating the
myofunction of the quadriceps femoris in both operation side and non-
operation side during postural control task. Because the difference in
observed muscle activity pattern may inﬂuence posture control after
TKA, a further investigation is necessary.
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Purpose: Continuous passive motion (CPM) and partial weight bearing
(PWB) are often applied in rehabilitation after microfracture surgery for
cartilage repair. CPM is often used immediately after surgery and is
thought to provide lower mechanical loads than PWB. In this study,
using a multi-scale ﬁnite element analysis (FEA) and an in vitro
microfracture system, we propose to compare 1) the mechanical load-
ing proﬁles at lesion site during PWB and CPM, and 2) the biophysical
ﬁelds, including stress, strain, ﬂuid pressure, and nutrient transport, in
both repaired tissue and surrounding cartilage during PWB and CPM.
Methods: PWB and CPM movements were simulated adopting the
OpenKnee model in FEBio, based on the MRI imaging of a healthy
female knee joint. PWB was modeled as vertical load of 0-400N (w1/2
donor body weight) on the femur (tibiawas ﬁxed) while the CPM as a 0-
30 ﬂexion, both in quasi-static conditions. The deformation and stress
within 20 different cartilage regions (Fig 2C) on the medial condyle
headwere determined. The cartilage deformation ﬁeldwas further used
as input into a tissue scale model (Fig 1C&D), in which the cartilage
lesion and surrounding tissue were modeled as nonlinear biphasic
materials with strain dependent permeability. The material properties
of the lesion were obtained by testing the repaired tissue from an in
vitro organ culture model (Fig 1E&F). Microfracture was simulated on a
bone-cartilage explant, which was cultured with mechanical stim-
ulation for two months. Multiple simulations were performed to
compare 1) the effects of PWB and CPM, 2) effect of the lesion size (6-10
mm), and 3) effect of material properties at lesion site to simulate the
“healing phase” (from very soft marrow clot to ﬁbrous cartilage).
